Title: AUTHENTICATION-SELECTION SYSTEM, AND AUTHENTICATION SYSTEM 
Inventors: MAEDA, ET AL. 
Atty Docket No.: 401584 
Leydig, Voit & Mayer, Ltd. 202-737-6770 



Fig.1 



AUTHENTICATION MEANS 1 


11 






(FINGERPRINT) 


j 




TARGET SETTING 


21 








_j 


AUTHENTICATION MEANS2 
(IRIS) 


12 






J 




CONSTRAINED-CONDITION 


22 








SETTING 


_j 


CPU 


13 






.J 




PERFORMANCE 


23 








STORAGE 


-J 


RECORDING 


14 






MEDIUM DRIVE 


_i 




COMBINATION 


24 








GENERATION 


-J 


INPUT DEVICE 


15 






-j 




COMBINED AUTHENTICATION- 


25 








PERFORMANCE CALCULATION 


~j 


OUTPUT DEVICE 


16 










AUTHENTICATION-MEANS 


26 








SELECTION 













Title: AUTHENTICATION-SELECTION SYSTEM, AND AUTHENTICATION SYSTEM 
Inventors: MAEDA, ET AL. 
Atty Docket No.: 401584 
Leydig, Voit & Mayer, Ltd. 202-737-6770 



Fig.2 



( START ) 



GENERATION OF A COMBINATION 
OF AUTHENTICATIONS 



CALCULATION AND STORAGE OF 
AUTHENTICATION PERFORMANCE 



101 



102 




103 



SELECTION OF A COMBINATION 
BASED ON CONSTRAINED CONDITIONS 



C END ) 



Title: AUTHENTICATION-SELECTION SYSTEM, AND AUTHENTICATION SYSTEM 
Inventors: MAEDA, ET AL. 
Atty Docket No.: 401584 
Leydig, Voit & Mayer, Ltd. 202-737-6770 



FIg.3 



( START ) 



OBTAINING OF 
AUTHENTICATION 
DATA FOR PERSONS 



I 



111 



CALCULATION OF 
HP MATCHING SCORE 

FOR IDENTICAL PERSONS 
BY MUTUAL VERIFICATION 



CALCULATION OF 
MATCHING SCORE 
FOR OTHER PERSONS 
BY MUTUAL VERIFICATION 



114 



-m- OBTAINING FREQUENCY 
113 DISTRIBUTIONS OF 

MATCHING SCORE 
FOR IDENTICAL PERSONS 



OBTAINING FREQUENCY 
DISTRIBUTIONS OF 
MATCHING SCORE 

FOR OTHER PERSONS 



115 



STORAGE DISTRIBUTIONS 

OF MATCHING SCORE 
FOR IDENTICAL PERSONS 
AND FOR OTHER PERSONS 



116 



Title: AUTHENTICATION-SELECTION SYSTEM, AND AUTHENTICATION SYSTEM 
Inventors: MAEDA, ET AL. 
Atty Docket No.: 401584 
Leydig, Voit & Mayer, Ltd. 202-737-6770 



FigAA 



FAR 




THRESHOLD 



FigAB 



FREQUENCY 



DISTRIBUTION 
OF WATCHING 

SCORE 
FOR OTHER 
PERSONS 



DISTRIBUTION 
OF MATCHING 

SCORE 
FOR IDENTICAL 
PERSONS 




MATCHING SCORE 



Title: AUTHENTICATION-SELECTION SYSTEM, AND AUTHENTICATION SYSTEM 
Inventors: MAEDA, ET AL. 
Atty Docket No.: 401584 
Leydig, Voit & Mayer, Ltd. 202-737-6770 



Fig.5A 



FREQUENCY 



DISTRIBUTION OF MATCHING 
SCORE FOR IDENTICAL PERSONS 




T1 

MATCHING SCORE (X1) 



Fig.SB 



DISTRIBUTION OF MATCHING 
SCORE FOR OTHER PERSONS 



FREQUENCY 




TV 1 
MATCHING SCORE (X1) 



Title: AUTHENTICATION-SELECTION SYSTEM, AND AUTHENTICATION SYSTEM 
Inventors: MAEDA, ET AL. 
Atty Docket No.: 401584 
Leydig, Voit & Mayer, Ltd. 202-737-6770 



Fig.6 



( START ) 



MAKING OF A COMBINED 
AUTHNTICATION-PERFORMANCE 
MODEL FOR COMBINATION 
OF AUTHENTICATIONS 



121 



READING OF AUTHENTICATION 
PERFORMANCE OF EACH 
AUTHENTICATION MEANS 



122 



128 



NO 



SETTING OF INITIAL 
VALUES OF THRESHOLDS 



UPDATING 
THRESHOLDS 









CALCULATION OF FRR.FAR 



STORAGE OF FRR, FAR FOR 
SET THRESHOLDS 




SEARCHING OVER THE RANGE 
OF THRESHOLDS MEETING 
TARGET PERFORMANCES 



123 



124 



125 



126 



127 



( END ) 



Title: AUTHENTICATION-SELECTION SYSTEM, AND AUTHENTICATION SYSTEM 
Inventors: MAEDA, ET AL. 
Atty Docket No.: 401584 
Leydig, Voit & Mayer, Ltd. 202-737-6770 




Title: AUTHENTICATION-SELECTION SYSTEM, AND AUTHENTICATION SYSTEM 
Inventors: MAEDA, ET AL. 
Atty Docket No.: 401584 
Leydig, Voit & Mayer, Ltd. 202-737-6770 



Fig.8 



( START ) 



READING OF THRESHOLDS 
MEETING TARGET 
PERFORMANCES OF 
EACH COMBINATION 




STORAGE OF KINDS OF 
COMBINATIONS AND 
THRESHOLDS 



143 




ARRANGEMENT OF 
COMBINATIONS WITH 
THRESHOLDS BASED ON 
THE PRIORITY IN 
CONSTRAINED CONDITIONS 



145 



SELECTION OF A COMBINATION 
OF AUTHENTICATIONS 
AT THE TOP 



146 



( END ) 



Title: AUTHENTICATION-SELECTION SYSTEM, AND AUTHENTICATION SYSTEM 
Inventors: MAEDA, ET AL. 
Atty Docket No.: 401584 
Leydig, Voit & Mayer, Ltd. 202-737-6770 



Fig.9A 



Q 



COMBINATION OF AUTHENTICATIONS 


THRESHOLD (Tl) FOR 
MATCHING SCORE 
WITH FINGERPRINT 


THRESHOLD (T2) FOR 
MATCHING SCORE 
WITH IRIS 


FINGER AND FINGER AND IRIS AND IRIS 


35 


40 


FINGER AND IRIS AND IRIS 


40 


40 


FINGER AND FINGER AND IRIS 


35 


45 


IRIS AND IRIS 




50 


FINGER AND IRIS 


55 


50 


FINGER AND FINGER 


60 




IRIS 




55 


FINGERPRINT 






FINGER OR IRIS 






Fig.9B 


COMBINATION OF AUTHENTICATIONS 


THRESHOLD (Tl) FOR 
MATCHING SCORE 
WITH FINGERPRINT 


THRESHOLDS) FOR 
MATCHING SCORE 
WITH IRIS 


FINGER AND FINGER 


60 




FINGER AND IRIS 


55 


50 


FINGER AND FINGER AND IRIS 


35 


45 


FINGER AND IRIS AND IRIS 


40 


40 


FINGER AND FINGER AND IRIS AND IRIS 


35 


40 


IRIS 




55 


IRIS AND IRIS 




50 



Title: AUTHENTICATION-SELECTION SYSTEM, AND AUTHENTICATION SYSTEM 
Inventors: MAEDA, ETAL. 
Atty Docket No.: 401584 
Leydig, Voit & Mayer, Ltd. 202-737-6770 

6 



Fig.10 



( START ^ 



GENERATION OF COMBINATIONS 
OF AUTHENTICATIONS 



CALCULATION AND STORAGE 
OF AUTHENTICATION PERFORMANCES 




101 



102 



103 



SELECTION OF COMBINATIONS 
BASED ON CONSTRAINED CONDITIONS 104 



AUTHENTICATION OF PERSONS 
USING THE SELECTED COMBINATION 
OF AUTHENTICATIONS 



105 



( END ) 



Title: AUTHENTICATION-SELECTION SYSTEM, AND AUTHENTICATION SYSTEM 
Inventors: MAEDA, ET AL. 
Atty Docket No.: 401584 
Leydig, Voit & Mayer, Ltd. 202-737-6770 



Fig. 11 



AUTHENTICATION MEANS1 111 
(FINGERPRINT) 



AUTHENTICATION MEANS2 12 
(IRisT H 



CPU 



RECORDING 
MEDIUM DRIVE 



INPUT DEVICE 



L OUTPUT DEVICE 



TARGET SETTING 



21 



CONSTRAINED-CONDITION 1 22 
SETTING 



PERFORMANCE 
STORAGE 



COMBINATION 
GENERATION 



23 



24 



COMBINED AUTHENTICATION- 25 
PERFORMANCE CALCULATION-' 



AUTHENTICATION-MEANS 26 
SELECTION 



LOG ANALYSIS 



27 



Title: AUTHENTICATION-SELECTION SYSTEM, AND AUTHENTICATION SYSTEM 
Inventors: MAEDA, ET AL. 
Atty Docket No.: 401584 
Leydig, Voit & Mayer, Ltd. 202-737-6770 



Fig.12 



( START 3 



READING INPUT DATA AND 
MATCHING SCORE FOR IDENTICAL 
PERSONS FROM LOG DATA 




CALCULATION OF FREQUENCY 
DISTRIBUTIONS OF MATCHING 
SCORE FOR IDENTICAL PERSONS 



156 



UPDATING OF DISTRIBUTIONS OF 
SCORE FOR IDENTICAL 
PERSONS BY REFLECTION OF 
CALCULATED DISTRIBUTIONS 



157 



( END ) 



Title: AUTHENTICATION-SELECTION SYSTEM, AND AUTHENTICATION SYSTEM 
Inventors: MAEDA, ET AL. 
Atty Docket No.: 401584 
Leydig, Voit & Mayer, Ltd. 202-737-6770 



Fig.13 



( START ~) 



READING INPUT DATA AND 
MATCHING SCORE FOR IDENTICAL 
PERSONS FROM LOG DATA 



161 



162 




CALCULATION OF FREQUENCY 
DISTRIBUTIONS OF MATCHING 
SCORE FOR OTHER PERSONS 



165 



166 



UPDATING OF DISTRIBUTIONS OF 
SCORE FOR OTHER 
PERSONS BY REFLECTION OF 
CALCULATED DISTRIBUTIONS 



167 



( END ) 



Title: AUTHENTICATION-SELECTION SYSTEM, AND AUTHENTICATION SYSTEM 
Inventors: MAEDA, ET AL. 
Atty Docket No.: 401584 
Leydig, Voit & Mayer, Ltd. 202-737-6770 



Fig.14 



PRIORITY 


KIND OF AUTHENTICATION MEANS 


1 


FINGERPRINT 


2 


IRIS 


3 


FACE 



Fig.15 



COMBINATION OF AUTHENTICATIONS 


THRESHOLD (T1) 
FOR VERIFICATION 
WITH FINGERPRINT 


THRESHOLD (T2) 
FOR VERIFICATION 
WITH IRIS 


FINGERPRINT AND FINGERPRINT 


60 




FINGER AND FINGER AND IRIS 


35 


45 


FINGER AND FINGER AND IRIS AND IRIS 


35 


40 


FINGER AND IRIS 


55 


50 


FINGER AND IRIS AND IRIS 


40 


40 


IRIS AND IRIS 




55 


IRIS 




50 



Fig.16 



PRIORITY 


KIND OF COMBINATION OF AUTHENTICATE 


1 


WEIGHTING LINEAR SUM 


2 


AND 


3 


OR 



